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PURPOSE

This guidance is intended for Department of Natural Resources staff and for the public, for use in
understanding and applying the administrative rules that are applicable to the cleanup of soil
contamination (NR 720, Wis. Adm. Code). This guidance does not contain mandatory
requirements except where requirements found in statute or administrative rule are referenced.

Disclaimer: This document is intended solely as guidance and does not contain any mandatory
requirements except where requirements found in statute or administrative rule are referenced.
This guidance does not establish or affect legal rights or obligations and is not finally
determinative of any of the issues addressed. This guidance does not create any rights
enforceable by any part in litigation with the State of Wisconsin or the Department of Natural
Resources. Any regulatory decisions made by the Department of Natural Resources in any
matter addressed by this guidance will be made by applying the governing statutes and
administrative rules to the relevant facts.

GUIDANCE REVISIONS

This guidance will be updated as needed. Comments and concerns may be sent to “Guidance
Revisions”, Ed Lynch - RR/3, WDNR, P.O. Box 7921, Madison, WI 53707, phone number (608)
266-3084, internet e-mail [ynche@dnr.state.wi.us|
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DETERMINING RESIDUAL CONTAMINANT LEVELS USING

THE EPA SOIL SCREENING LEVEL WEB SITE

Summary

One very useful web resource to determine soil residual contaminant levels (RCLs) is accessible at

Vrtn sk Isd ornl oov/ena/ssl] him) This EPA Risk Assessment Guidance web site allows users to

carry out the algorithms to determine soil screening levels (EPA, 1996). One can use the web site to
calculate RCLs that will be in accord with NR 720, Wis. Adm. Code. However, to do so, some of the
default parameters in the web site need to be replaced. This document describes what values to use to
calculate generic Wisconsin RCLs. With enough familiarity, users can plug important site-specific
factors, such as fraction of organic carbon and hydraulic conductivity, into the web site calculation to
determine site-specific RCLs.

The Web Site: |http:/risk.Isd.ornl.gov/epa/ssl1. htm|

Brief Description. The web site gives the options of: (1) selecting one specific compound or a
number of compounds (via "Ctrl-clicking") that may be of concern at a site and selecting one or all
four different exposure pathways that could affect human health, (2) changing the exposure and soil
parameters, and then (3) calculating the soil screening levels (SSL). Since the web site is linked to
current toxicological data (such as reference concentration, reference dose, unit risk factor and oral
slope factor), and chemical/physical properties (such as solubility, Henry's Law constant and
diffusivity values) for various compounds, the web-calculated SSL is more up-to-date than the
generic SSLs that are listed in the US EPA (1996) guidance document (available at:
http://www.epa.gov/superfund/resources/soil/introtbd. htm). With the option to adjust the exposure
and soil parameters, the web site can be used as a tool to determine residual contaminant levels
(RCLs) that are in accord with NR 720.

Purpose/Goal of Guidance. This guidance aims to help users determine generic RCLs. Ch. NR 720,
Wis. Adm. Code, put constraints on the target hazard quotient (THQ <1), hazard index (X THQ =

HI < 1), target cancer risk (TCR < 10°), cumulative risk (X TCR = CR < 107), and target groundwater
concentration (£ NR 140 PAL) when determining RCLs. To determine generic residential RCLs, we
use a THQ and TCR of 0.2 and 107, respectively, and an array of other exposure assumptions. The
figures in this guidance can be used to look up which parameters in the web pages to change, and
what to replace them with, to determine generic direct-contact RCLs (Figures 1 thru 3) and generic
groundwater-pathway RCLs (Figure 4). As users become familiar with the EPA web site, they will
be able to use it in developing site-specific RCLs.


http://risk.lsd.ornl.gov/epa/ssl1.htm
http://risk.lsd.ornl.gov/epa/ssl1.htm

Limitation in Applying the Results from the Web Site. Users should bear in mind the limitations of
generic RCLs. The first and foremost limitation is the area of the site. The generic RCLs implicitly
assume a contaminated area of no more than half (0.5) acre. The limitation of site area can be
illustrated by considering the generic RCL of 14-ppm hexavalent chromium at a 0.5-acre residential
site. If the 14-ppm concentration is the only consideration, then at a 10-acre site, highly contaminated
soil can be diluted by spreading it over a larger area. Diluting the contamination is not only an
inappropriate remedy, but the redistribution could prove more detrimental to human health than
containing the contaminants in a smaller area.

The generic RCLs are useful in assessment-type decisions. For instance, if during an investigation,
the soil analytical data show exceedance of the groundwater-pathway RCL, a project manager may
decide to install monitoring wells to determine if the pathway has been completed. But the timing of
well installation, or other response action, is a decision independent of the generic RCLs. In the
matter of whether to treat excavated soil as hazardous waste, the RR Program plans to issue further
guidance on making hazardous waste determinations at remediation sites in the near future.

Generic RCLs can be used in much the same way as NR 140 Preventive Action Limits (PALs) are
used to compare groundwater data collected at a contaminated site. To be able to do so, the soil
analyses should be compound-specific. This means that specific analyses for benzene or individual
PAHs (rather than GRO or DRO) are essential. The comparison of site data to the estimated generic
RCLs are straightforward if the following are all true:

e Site has an area of 0.5 acres or less. Otherwise, the generic levels may need to be scaled
downward.

e The contaminant is not a mixture of compounds. If several contaminants are involved,
additional appropriate factors may be necessary, so that both the hazard quotient and
cancer risk constraints in NR 720 are met. For instance, when a contaminant's RCL is at
its soil saturation concentration, then no other contaminant (at whatever level) can be
present; otherwise, the physical soil capacity to hold the contaminant is exceeded. If
several contaminants are present, their individual soil-saturation-concentration RCLs must
be scaled downward to make sure that the soil can still adequately "hold" them.

o Site does not pose any ecological risk. The web site is specific to human health risk, and
does not consider ecological risk.

e Site does not pose any safety risk. For instance, methane can be at an explosive level, but
still significantly below the inhalation level where it would be an asphyxiant.

e Indoor-air pathway is not a consideration. A study in Massachusetts suggested that the
soil screening levels for chlorinated volatile organic compounds (CVOCs) may not be
conservative enough, such that adverse effects on indoor air quality may be anticipated if
CVOC levels are found at their screening levels (Fitzpatrick and Fitzgerald, Massachusetts
Department of Environmental Protection, An evaluation of vapor intrusion into buildings
through a study of field data, 17 pp., Presented at the //th Annual Conference on
Contaminated Soils, University of Massachusetts at Amherst, October 1996).

e Site does not pose a dermal-contact risk. The web site does not include this pathway.
There are very few compounds where the risk from dermal contact is greater than the risk
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from ingestion (e.g., pentachlorophenol, benzo(a)pyrene). For the dermal contact RCL for
these compounds, a fraction (i.e., 50%) of the ingestion RCL may be used.

e The NR 140 ES (enforcement standard) is the same as the federal drinking water MCL
(maximum contaminant level). Compounds may have ESs that are not the same as the
federal MCL/G (MCL goal) or HBL (health-based limit). For instance, naphthalene's
HBL (730 ug/l), which is used in the web site, is much higher than its ES (40 ug/1), so the
calculated level in soil from the web site for naphthalene must be scaled downward to get
the generic groundwater-pathway RCL that is applicable in Wisconsin.

Determining WI Default Values for Exposure Pathways

Figures 1 to 4. Figures 1 thru 4 show the Wisconsin default parameters for 4 exposure pathways for
the 2 land uses (non-industrial and industrial) in NR 720. For sites which meet the limitations or
assumptions outlined in the previous section, the parameters in the figures can be "plugged" into the
appropriate boxes in the web pages to determine generic RCLs for ingestion (fig. 1), inhalation of
fugitive dusts (fig. 2), inhalation of volatiles (fig. 3), and soil-to-groundwater (fig. 4) pathways.

Example Calculations

Example Results. The Appendix has the results for the generic RCLs of several CVOCs. The soil-to-
groundwater pathway may not be as straightforward as the direct pathways. To show how to
compensate for the web site’s use of federal drinking water standard (when it varies from the NR 140
ES standard), we provide a couple of examples for this pathway. In Appendix figures C and D, we
show how to adjust for the difference by changing the dilution factor (DAF). Care should be taken
when determining RCLs for several chemicals all at once because the DAF can be chemical-specific.
Users are encouraged to corroborate the results in the Appendix when they visit the web site.

Note about the footnotes. The footnotes in this guidance are important to understand the finer points
in using the web site to determine RCLs. Users should read them to properly use the web site.

For more information, or if you have additional questions, contact Resty Pelayo at (608) 267-3539.



Figure 1

Default ParametersliI to Use in Calculating Generic Soil Ingestion RCL
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Wisconsin Ingestion
Defau’ts Ingestion of Noncarci ic Contaminants in Soil
S1.¢ma rkg) = —THQ BW x&T x365(d (yr)
3
Non-industrial Industrial VIR K10 (kny (rmgy SEF. <ED xR
0.2 . — THO (target hazard quotient) unitless
15. 70 — |5 BW (body weight) kg
6. 25, — |5 AT (averaging time) yr
350. 250, —— |30 EF (exposure frequency) divr
6. 25, —— B ED (exposure duration) yr
200. 100. — |j2o0 IR (intake rate) mg/d
NOTES:
1. AT=ED for Nencarcinogens.
2. RfD _=oral reference dose (mg'ke-d). chemical-specific
Ingestion of Carcinogenic Contami s In Soil - Age Adjusted
Wisconsin
TR = AT = 365(d / yr)
SL kg =
Defaults {me ikl SF, = 107°(kg [ mg) = EF x IF. gy
3 el IR soiliage 1-6 * ED age 1-6 IR soilage 7-31 * ED age 7-31
Non.lndHStna’ e BW age 1-6 Bw age ¥-31
1.x90-7 ——————[10E6 | TR (tarcet rick) unifless =
70. 70 AT (averaging time) yr
350. 350 EF (exzposure frequency) divr
100. 100 TE, (adult ingestion rate) mgfd
200. 200 TR, (child ingestion rate) mg/d
24, 24 ED, (adult exposure duration) yr
6. i ED_ (child exposure duration) yr
70. 70 BW, (adult body weight) kg
75, 15 BW, (child body weight) kg
114.29 TF, oiyrey; (age-adpusted ingestion factor) mg-yrileg-d
NOTES:
1. 3F =oral slope factor. chemical-specific
. ]
|@ Dane ’_l_lo Intemet o

Continues on the next page ...

"Wisconsin Defaults” are the parameters to use to determine generic RCLs that are in accord with NR 720,
Wis. Adm. Code.



Ingestion, continued

Industrial

1. x 1075

70.
70.

250.
25,

100. — [0

Ingestion of Carcinogenic Contaminants in Soil - Nonadjusted

TR XBW X AT x365(d [ yr}

SL(mg /kg) =
k) SF, x10 (kg / mg) XEF XED XIR

[I0E6 | TR (raret risk) unitless
| BW (body weight) ke
AT (averaging time) yr

F (exposure frequency) divr
D (ezposure duration) yr
| IR, (ntake rate) mgfd

NOTES:

1. 5F =oral slope factor. chemical-specific
2. Use this pathway for adult-only situations (i.e. worker, etc.)




Figure 2

Default Parameters to Use in Calculating Generic ParticulateEIInhalation RCL
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Inhalation of Fugitive Dusts
Inhalation of Fugitive Dusts - Particulate Emission Factor

Wisconsin
Defaults

3,600(s /h}

0036 =¢1 - ¥) x(”%‘)a = F(x)

PEF(m kg) = @ *

Minneapalis (v ¥ City (Climatic Zone)
These Va!ues (when 05 [=]Surface (acres)
plugged in the PEF 908 ——— || QIC (inverse of the tean conc. at the center of a 0.5-acre-square source) g}’mz—s per kg{m3

equation) will giVe: 0.5 0.5 W (fraction of vegetative cover) unitless
5. — 464 U, (mean anmual windspeed) m/s

1/PEF=14 ug/m3 11. —— 1132 U, (equivalent threshold walue of windspeed at 7m) m/s
=14x 10_9 kg/m3 0.2707 — 18194 F{x) (fancton dependent on T, {T,) unitless

NOTES:

1. PEF (partculate ermssion factor) mgfkg. Defanlt is 1.32x10°
2. The Surface Area and City/Chmate Zone are used to look up a QfC. QFC is the mverse of mean

concentration at center of a 0.5 acre-square source Cg;’mz—s per kgfm3) Pick the city with the

most similar chimatic conditions {map] .
3. The F(z) finchion 1z denved using Cowherd et al. {1985)

Wisconsin
Defa I’JIIS Inhalation of Noncarcinogens in Fugitive Dusts

THQ = AT 365d (y1)
EF « ED x [ix L]
RC P

SLimg / k=
Non-Industrial Industiial

0.2 . — THC (target hazard quotient) unitless
30. 25 — [z AT (averagmg time) yr
350. 250. |35D EF (ezposure frequency) divr)

30. 25 — |0 ED (exposure duration) yr

MOTES:

1. AT=ED for Noncarcinogens.
2. RiC (inhalation reference concentration) mg;’m3 - chemical specific
3. PEF (particulate emission factor) mo/kg. Defaultis 1.32210°

Inhalation of Carcinogens in Fugitive Dusts

TR *AT = 365(d /yr)
URF x1,000(ug/ mg) xEF <ED x_—
0 00(ug [ mg) FEF

SL{mg /kg} =

| e | i .:J
T P i

!@ g )
Continues on the next page ...

M Intemet

% The particulate emission factor (PEF) is defined in NR 720.19(5)(c) in terms of a concentration of 1.4 ,ug/m3
of contaminated soil particles with diameter of less than 10 pm.
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J File Edit View Favortes Tools  Help ﬁ
e <l B A el X R e
Back i Stop  Refresh  Home Search Favoites  Histoy b ail Frint Selie
Fugitive dust, continued 1 ble:/fiskIsdomlgov/egibiniepa/ssil.cai =] 6o || ks »
2]
SLitmg /g < THO> AT iﬁﬁ[d 11yr)
Non-Industrial Industrial R b [ﬁ 5 ﬁ]
0.2 . —0 THQ (target hazard quotient) unitless
30. 25 — | AT (averaging time) yr
350. 250. 350 EF {ezposure frequency) dive)
30. 25 —|jao ED (exposure duration) yr
MOTES:
1. AT=ED for Nencarcinogens.
2. BiC (inhalation reference concentration) mg/m3 - chemical specific
Wisconsin 3. PEF (particulate emission factor) m/kg. Defaultis 1.32210°
Defau’rs Inhalation of Carcinogens in Fugitive Dusts
) ) S1L(my kg = TR AT X365(d/yT} :
Non-fndustrial Industrial URF x1000(ug /o) XEF XED %
X - X =0 .U target nisk) unitless
1.x10°7 1.x10-8 10E6 | TR (target risk) unitl
70. 70. ——|[F0 ] AT (averaging time) yr
- — = OEUre redquernc
350. ., 350 EF (ezp frequency) divr
30. 25 —|0 ED (exposure duration) yr
MOTES:
1. TEF (inhalation umt risk factor) (ug;‘m3)'1 - chemical specific
2. PEF (particulate emission factor) m/kg. Defaultis 1.32210°
You must select one of the following output options
© View on Screen
' Tab delimited file
© Comma delimited file
RETRIEYE clear selection
[ Rizk Asseszment Home |
[EPA Hame | OSWER Home | Superfund Home |
[ S2zrch EPA | Search Superfund | What's New | Contact Us |
URL: hitpiitisk.Isd ol g owiep aiesl 1. htm
This page waz last updated an: hay 12, 1999
Site maintained by: Office of Emergency and Remedial Response
beasley.lynn @eps.gov
|@ ’_l_lo Intermet ;




Figure 3
Default Parameters to Use in Calculating Generic Volatile InhalationElRCL
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:_AQHTBSS ’Q‘I hittp: £ frigk. lxd. ol gov/cgi-bin/epadss.cai :J ﬁGU f_Links ”E

' =]
Inhalation of Volatiles

There are two methods for calculating volatiization facter depending on which parameters are known
Select a surface area, a climatic zone, and a method calculation

Volatilization Factor - METHOD 2
R (mass-limit approach)
Volatilization Factor - METHOD 1
x x i
O % (314 % D, x TY% x 10 /e’ VE= x[T {50t Ly
) . VEm?® / ky) = £C € Tow <4, x10°(g/ My)
Wisconsin 2% 5.0, (o x4 x10°(9/ M)
Defauits oot o) '] 15,y ot s e
where Dy = [ oy TE, To T 15 P, (dry soil bulle density) kg/L o
Mgfm®
30 T (exposure interval) yr
0.006 0.006 foc (fraction organic carbon in soil) gfg ;D d,, (depth of source) m - site-
1.5 [15 P, (dry soil bulk density) gfcm? specific
2.65 2.65 P, (soil particle density) et :
8 Do not use this method
9.5x10 95208 | T {exposure mterval) s unless you have values for
0.2 ———— |15 ew (water-filed soil porostyy L L all of the parameters. I

. I "
[imneapais () ] City (Climatic Zons) €——————— C.h01ce of "Climatic Zon.e is
different for southern Wisconsin.

0.5 05 =|Surface Area (acres)
90.8 0.8 QIC (inverse of the mean conc. at the center of a 0. 5-acre-square source) g/mz—s per kg/m3
MMethod for Calculating VF

Method 1 @ Method 2 O

NOTES:

1. VF (volahhzation factor) mafkg
2. The Surface Area and City/Climate Zone are used to look up a QFC. QVC iz the inverse of mean

concentration at center of a 0.5 acre-square source Cg;’mz—s per kgfm3). Pick the city with the

most smmlar clmatic conditions (map) .

D, (apparent diffusivity) s

ea (airfilled soil porosity) L. /L o= n- BW

D, (diffusivity in air) i - chemical-specific

H' {dimensionless Henry's law constant) - chemical-specific

. n (total soil porosity) Lpnreﬂ"snﬂ =1-(P/ P

| D, (diffustvity in water) - chemical-specific
ST 3 T T =

@] Done

oo B W

£ Internet

Continues on the next page ...

3 For the volatile inhalation RCL, the soil saturation concentration (if less) must be used, and not the
volatization-factor-derived result. If the contaminant is a mixture of compounds, the soil saturation
concentration for each compound may need to be multiplied by the mole fraction of the compound in the
mixture, so that a non-aqueous phase liquid (NAPL) would not be present.
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e S W

Back FihE Stop  Refresh  Home ‘ Search Favoites  History bl Frint. =elje
| Address [&] hitps sk s aml gov/ogibin/epadssit cgi =] #6e |: Lirks
Voiatile Inhalation, continued f =
Inhalation of Noncarcinogenic Volatiles in Soil
. . SL(mg kg} = THQ x AT X3165(d.i1yr]
Non-Industrial industrial s s
0.2 1. 1 THQ (target hazard cquotient) unitless
30. 25, — [ T (averininio iebeyor
350. 250, —|||3a0 EF (ezposure frequency) diyr
30. 25 — ED (exposure duration) yr
MOTES:
1. AT=ED for Nencarcinogens.
2. RiC (inhalation reference concentration) mg;’m3 - chemical-specific
Wisconsin 3. VF (volatiization factor) m3fkg
Defau’rs Inhalation of Carcinogenic Yolatiles in Soil
- - SR TR % AT » 365(d { yT) -
Non-industriaf Industrial HRE = A0ANe/ma)= £E s B s -
1.x10-7 1. x10-8 —— |[L.OEE | TR (target risk) unitless
70. 70, —— |0 AT (averaging time) yr
350. 250 —— ||380 EF (exposure frequency) diyr
30. 25 ——|I0 ED (exposure duration) yr
NOTES:
1. TUEF (mhalaton umt nisk factor) (ugme)'l - chermcal-specific
2. WF (volatthzation factor) mjfkg
Inhalation of Volatiles - Soil Saturation Concentration
WA‘SCOHSH‘? Only applies to chemicals which are iquid at ambient air temperatures.
Defaults
Cot =2 (Kap, +0,, +H'B,)
Py 1
0.006 0.006 foc (fraction organic carbon in soil) gfg
1.5 15 Py, (dry soil bulke density) kg/T.
2.65 2.65 P, (soil particle density) kg/L
0.2 — 0I5B ew (water-filled soil porosiy) L, L
NOTES: =l
I@ Dane r_l__!' Intermet o

* See footnote 3.
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Figure 4

Default Parameters to Use in Calculating Generic Soil to GroundwaterEIRCL

file Edit  View Favortes Tools  Help l
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I .
Soil to Ground Water
Soil Screening Level - METHOD 2
Mass-Limit Equation for Migration to
Ground Water
SL{my/ Kg) = €, x1xED
Py =t
Soil Screening Level - METHOD 1 i
Wisconsin Partitioning Equation for Migration to Ground
Water
Defau’ts dilution -factor =1 +%
SL{mg [ky) = CW[KC' +L°3H'):|
Carcinogen Non-Carcinogen i where:
4 d=(00112%)%° + &, —exp(_—u]
- - ution factor (used to calcualte Ki
2 [eo dilution £ dto calcualte C) i
0001 ——————— iU-UDZ for (fraction organic carbon m sod) gig
0.2 _ ;ﬁ“— ew {weater-fill=d soil porosity) L, /L o iD.W 8 I (Infiltration Rate) m/yr
[is P, (dry soil bulk densizy) kL N5 P, (dry soi bulk densiy) kel
[o5s P, (soil particls density) ke/L [0 ED (Exposure Duration) yr
iﬂ d, (depth of source) m - site-specific

The dilution factor defaults to 20 for i E (aguifer hydraulic conductivity)

a 0.5-acre source. If you have all of oy

the par: ers ded to calculate a ;—— :

dilution factor, you may use method {(Brceanlic.araclert) num

2. i L (zource length parallel to ground

water flow) m
d, (aquiter thickness) m - site-specific

Do not use this method unless
you have values for all of the
parameters.

Soil to Ground Water Notes

Method for Calculating Soil to Goundwater
Idethod 1 ® Method 2 O

NOTES:

1. C(target soil leachate concentration) mg/L = nonrero MCLG, MCL, or HBL x dilution factor
(which may be calculated or setto a site-specific default)

ea(aj.r-ﬁ]led soll porosity) L /L = n-@
H' (dimensionless Henry's law constant) - chemical specific

n (total soil porosity) Lporeﬁ'soil =1-(P/ P

K (sol-water partion coeffictent) Likg =K | = (organmcs) - chermcal-specific

E_, (soil organic carbon/water partition coefficient) Likg - chemcal speciic

w

TR NP

* The appropriate target soil leachate concentration (the term Cy in the above equation) must be equal to NR
140 PAL x 20 (i.e., 2 x carcinogen ES, or 4 X non-carcinogen ES). The dilution factors above are
appropriate only if the federal MCL used in the web site is the same as NR 140 ES. If not, say a federal
MCL does not exist, the above factors may not be appropriate. See Appendix for examples of how to derive
PAL-based RCLs from the resulting SSLs. Note that if non-aqueous phase liquids (NAPLs) are present, the
partitioning equation above is NOT applicable because the resulting concentration from the equation may
be higher than the saturation limit.
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Appendix

ResultsEI from Ihttg://risk.lsd.oml. gov/ega/ssll.htm| for Some Chlorinated VOCs

A. Direct contact RCL - Non-Industrial site

TEmE:Siergn%IPmdmn( o.oNperjul
s Agency Risl ‘Assessment

Equation Values for Ingestion

Noncarcinegenic BT 7 Carcinogenic Age-adjusted Value Carcinogenic Nonadjusted Value

Parameter Parameter Parameter

Target Hazard Chuotient . . . .

(unitless) 0z Target Risk (unitless) 10E-7 Target Risk (unitless) 1.0E-a

Baody Weight (k) 15 Adult Body Weight (kg) 70 Body Weight (k) il
Child Body Weight (kg 15

Exposure Duration (y1) [ A dult Exposure Duration (1) 24 Exposure Duration (1) 25
Child Exposure Duration (y1) 4

?;E;;:;e Frequency 350 Exposure Fregqueney (day/yt) 350 Exposure Fregqueney (day/yt) 250

Intake Rate (mg/day) 200 Adult Intake Rate (mg/day) 100 Intake Rate (mg/day) 100
Child Intake Rate (mgfday) 200
Arerage Lifetime (5 T Average Lifetime (3 7o

Age-adjusted Ingestion Factor 11429
(mg-yrike-day) )

Only use results

Soil Screening Levels for Ingestion (mg/lkg) in this column for
industrial sites.
1 Oral Carcinogenic ‘ \( )
Analyte e el Slope Noncarcinogenic  GIURN
: N Number RID = (Age- {(Nonadjuste dy
Factor | :
adjusted)
Dichloroethylene, 1.00E-
1o 156592 02k 1.56E+02
Drichloroethylene, 2.00E-
o 156605 022 3. 13E+02
1LO0E- 5.20E-02
Tetrachloroethylene 127184 02 ¥ 1.56E+02 1.23E+00 5. 50E+01
6.00E- 1.10E-02
Trichloroethylense 79016 03T T 9 39E+01 3.81E+00 2 60EH)2
- L40E+00
Vinyl Chleride 75014 E.BUOE b 4 69E+01 4.56E-02 2.04E+HQD

Continues on the next page ...

> The highlighted concentrations indicate the appropriate generic RCLs related to land use. For direct-contact,
the generic RCL is the least level from among the direct pathways (note that groundwater is considered an
"indirect” pathway) and (carcinogen/non-carcinogen) endpoints from the resulting SSLs. Note that if non-
aqueous phase liquids (NAPLs) are present, the partitioning equation above is NOT applicable because the
resulting concentration from the equation may be higher than the saturation limit.
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http://risk.lsd.ornl.gov/epa/ssl1.htm

(A. Direct contact RCL - Non-Industrial site, continued)

Equation Values for Inhalation of Volatiles

N Soil Saturation : . . :
Volatilization . Noncarcinegenic Carcinogenic
Facior F - Yalue Conceniration Value P G Value P 25 Value
Parameter
Sutface Area Target Hazard Target Fisk
(actes) 0 Ouotient (unitless) 02 (unitless) LOE-7
Cityr (climate Minneapolis Exposure Duration 20 Exposure 0
ZOTLE) (37t] Draration (1)
2 Exposure
QiC (B:J%J‘m ERE g (ngofu;e TAEHENEY; 350 Frequency 350
Fraction organic Fraction organic Average Lifetitme
cathon (Uitless) B catrhot (Unitless) bt 67541 A
Dty soil bulk 15 Dty soil bulk 15
density (gfcad) ’ density (gfem®) '
Soil patticle density Zoil particle density
185 1835
(gfem’) (gfem?)
Water-filled soil Water-filled soil
potogity 0z porosity nz
(]‘wauﬂ"soﬂ) (T‘ilt'at.&r‘”‘soi.lj
Exposure interval 9 5:08
(8 ’
Soil Screening Levels for Inhalation of Volatiles (mg/kg)
. Soil
Cas  Imhalation Iulmlaltl-:-n Volatihzation Satwration  Noncarcmogenic Carcmogemnic
Analyvte : Tnit : :
Number RiC Risk Factor Concentration
L Bleroctlplencs: jsrss 54E+03 1.3E+03
1,2-c1s-
Dichloroethylene, 45605 43E403  3.2E403
1,2-trans-
Tetrachloroethylene 127154 G0E-01% 58E-07 % 4. 6E+03 2 4E+02 5.8E+02 1.9E+00
Trchleroethylene 72016 1.7E-08 £ 5 9E+03 1.3E4+03 8.5E-01
Vinyl Chloride 75014 1.0E-01 g gE-06t 1.9E+03 1.2E+03 3.9E+01 5.2E-02
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B. Direct contact RCL - Industrial Site

Equation Values for Inhalation of Volatiles

Seil Saturation

Volatilization . MNoncarcinogenic Carcinogenic
Factor P ter Value Snmentratmn Value P ter Value P for Value
arameter
Sutface Area Target Hazard Target Fisk
[actes) 0 Quotient (undtless) [(unitless) LOE-6
City (climate Iinneapolis Exposure Duration 25 Exposure 23
ZOTE) (1) Drration ()
2 Exposute
E’rc (gfm FPE ong ]5;}:;;:;3 Frequeney 250 Frequency 250
g (dayfyD
Fraction orgatic Fraction otganic Average Lifetime
cathon (unitless) 0.008 carbon (unitless) 0.008 (1) 0
Dy soil bulk 13 D zodl bulk 13
density (gfom™) ’ density (g/om™) '
Soil particle density Hoil particle density
265 263
(gfonc) (gfon)
Water-filled sodl Water-filled soil
porosity i) porosity nz
(Lwater’llsoi.lj (limater"lsoilj
Exposure interval 9 5a0e
(8 ’
Soil Screening Levels for Inhalation of Volatiles (mg/kg)
. Soil
Cas  Inhalation In.hala.unn Volatilization Satwation Noncarcinogemic Carcinogemis
Analyte \ Unit , .
Number RiC . Factor Concentration
FRask
Dichlorosthylene. 5450, 5 4F+03 1 3E+03
1.2-c1s-
Dichlorocthylene, 56605 4.3E+03 3.2E+03
1,2-trans-
Tetrachloroethylens 127184 GOE-01% 58E-07% 4 6EH3 2 4E+H02 4 0BE+H3 3. 3E+01
Trichloroethylens 79016 17E-06 % 5. 9E+H03 1.3E+03 1.4E+01
Vinyl Chloride 75014 1.0E-01 ggE-06t 1.9E+03 1 2E+H03 2. 7EA02 27E-01

(RCLs for ingestion and particulate inhalation are NOT included because they are
larger than the highlighted levels.)
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C. Groundwater-Pathway RCL (Based on soil-moisture with concentration of 20 X PAL)

1. For carcinogens (with ES = MCLG or MCL)

SEP

United States
Environmental Protection

Agency

Ty L T

Equation Values for Seoil to Ground Water

Partitioning Equation Parameter

Value

Dilution factor (unitless)
Fraction organic catbon in soil (unitless)

Water-filled soil porosity (L, /L, 2

Dy soil bulk density (kg/L)
Bodl particle density (kg/L)

2 <
0.0t
02

15
2635

Soil Screening Levels for Soil to Ground Water (mg/'kg)

Ground Water Groumd Water . 5

F Cas i i i Soil Screening
Analyte Concentration Concentration

Number . Level

{(ing/L) Source

2;°_hl°r°ﬁh3’1m’ L= 156592 1.4E-01 MCLG 2.7E-02
Tetrachloroethylene 127184 1.0E-02 MCL 4 1E-03
Trichloroethylene 79016 1.0E-02 ML 37E-03

2. For trans 1,2-dichloroethylene (consider as a non-carcinogen with ES = MCLG)

United States
Environmental Protection

Agency

SEP

(;Ris'k; Assessment

Equation Values for Soil to Ground Water

Partitioning Equation Parameter

Value

Dilution factor (unitless)

Fraction organic catbon in soil {unitless)
Water-filled soil porosity (LT, o)
Dy zoil bulk density (kg/L)

Soil patticle density (kgL

0.0o01
0z

1.5
465

Soil Screening Levels for Soil te Ground Water (mg/kg)

Ground Water

Ground Water

trams-

Analyte L Concentration” Concentration Sml Sereenimy
Number ¥ Level
(mng/L) Somce
DieHoHeEETE 2 sisee0s 4.0E-01 MCLG 9.8E-02

Dilution Factor

*Ground Water Concentration=Cround Water Concentration Source X

Continues on the next page ...
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3. For Vinyl ChlorideEI(ES #MCL) *

o Uit Suter o @ oM pETfUNA
WEPA% i (Risk ’Eﬁssessment

Equation Values for Seil to Ground Water

Partitioning Equation Paramefer Value

Dilution fackor (unitless) 02 <
Fraction organic catbon in $0i (unitle s 0.001

Watarfillad gnﬂpmstty(lwﬂ_‘sniﬁ 02

Diry soil bulk density (kgL 15

Godl particle density kgl 265

Soil Screening Levels for Soil o Gronnd Water (mngkg)

Ground Water Ground Water y s

Cas ST % : Soil Screenmg

Analyte  oncenfration Concentration L
Number d Level
{mgT} Source
WVinyl 1
Chlorde 75014 4 0E-04 -\-\-\_-_\-_-\-‘_"-\-\__ MCL 1.3E-04
*Ground Water Concentration=Cround Water Concentration Source x --%_H“““-ﬂ--._h
Dilution Facter H""-—a_______
20x PAL =20x(0.02 wg/l) / (1000 pg/mg)

= 4.0E-04 mg/!

% For vinyl chloride, the federal MCL (2 ug/l) is 10 times higher than NR 140 ES (0.2 ug/l), so the dilution
attenuation factor used in the web page is less than 1. To verify that the RCL is PAL-based, check that the
value under the "Ground Water Concentration" is 20 x PAL or less.
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D. Groundwater-Pathway RCL (Another method to estimate PAL-based groundwater 7ﬂ{CL)

Equation Values for Soil to Ground Water

Partitioning Equation Parameter Value

Use DF =1 to get actual
Dilution factor {unitless) 1 (7 HBL or MCL/G used in
Fraction organic cathon it 2oil (unitless 0.001 .

Bre pahos ¢ ) the web calculation

Water-filled soil porasity (L, /T 0.2
Dy soil bulk density (kL) 15
Soil particle density (kg/L) 165

Factor to multiply web

Soil Screening Levels for Soil to Ground Water (mg'kg) result when DF=1

to get RCL
Growud Water Ground Water . .
Analvt Cas s s c trati Soil Screenir—
Analyte Number Concentration Ul‘ll‘-Ell aton Level x20 x PAL/ HBL (or MCL/G) €———
{ng’L) Source
Dichloroethane, 1,1- 75343 3 7E+00 HEL 73E-01  X20x0.085/3.7 =0.34 mg/kg
Trichloroethane, 29005 2 0F-03 MCLG 57E-04 X 20x0.0005/0.003 =0.002 mg/kg

1,1,2-

*Ground Water Concentrationr=Cround Water Concentration Source X
Dilution Factor

PAL-based RCL

7

The EPA web site uses, in their order of priority, non-zero MCLG first, then MCL, then HBL. The federal
MCL (except for vinyl chloride's) is invariably the same as NR 140 ES. If either an HBL or MCLG is used
as groundwater reference in an SSL calculation, the dilution attenuation factors in Figure 4 (i.e., 2 for
carcinogen, and 4 for non-carcinogen) may not be appropriate. If this is the case, assume a dilution factor
of 1, then multiply the resulting Soil Screening Level by 20, then multiply by the ratio between the PAL and
HBL (or MCLG) - as shown above - making sure that the units are the same for both PAL and HBL. The
results would be PAL-based RCLs. Note that the simple partitioning equation should not be used when the
product 20 X PAL is larger than the effective solubility of a compound.
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